During development, cortical interneurons generated from the ventral telencephalon migrate tangentially into the dorsal telencephalon. Although Achaete-scute family bHLH transcription factor 1 (Ascl1) plays important roles in the developing telencephalon, whether Ascl1 regulates tangential migration remains unclear. Here, we found that Ascl1 promoted tangential migration along the ventricular zone/ subventricular zone (VZ/SVZ) and intermediate zone (IZ) of the dorsal telencephalon. Distal-less homeobox 2 (Dlx2) acted downstream of Ascl1 in promoting tangential migration along the VZ/SVZ but not IZ. We further identified Eph receptor B2 (Ephb2) as a direct target of Ascl1. Knockdown of EphB2 disrupted the separation of the VZ/SVZ and IZ migratory routes. Ephrin-A5, a ligand of EphB2, was sufficient to repel both Ascl1-expressing cells in vitro and tangentially migrating cortical interneurons in vivo. Together, our results demonstrate that Ascl1 induces expression of Dlx2 and Ephb2 to maintain distinct tangential migratory routes in the dorsal telencephalon. The choroid plexus (CP) formation is a part of brain development that occurs during the whole embryogenesis. The CP is a multifunctional tissue found in the four brain ventricles, responsible for the both producing cerebrospinal fluid, containing numerous neurotrophic factors and eliminating waste for central nervous system homeostasis. Therefore, damage or dysfunction of CP might lead to neural diseases. Importantly, alcohol has been reported as embryonic teratogen that induces tissue damage or cellular metabolism disturbance of embryonic brain, such as fetal alcohol syndrome (FAS), hydrocephalus, and brain atrophy. This study aims to investigate changes of embryonic CP in response to alcohol exposure in vivo. Briefly, 10% and 15% ethanol were administrated on the airspace of windowed eggs after 3-day incubation, and each treatment was repeated every 24 hours. Furthermore, each treatment group of embryo was sampled respectively at embryonic day-8 (E8) and day-12 (E12) to investigate the size and weight of body and brain, and CP morphology was photographed and analyzed using ImageJ program. Results show that the ethanol-treated E12 embryonic brain was significantly decreased weight from 0.298g in control to 0.223g, and percent reducing is 25%. Importantly, CP morphology was dramatically reduced after different dose ethanol exposure on both E8 and E12. Moreover, 2.65mm of CP length and 4.38sq.mm of CP size in E8 control were dramatically reduced with 29% and 35% separately to be 1.9mm and 2.9sq.mm in ethanol-treated groups, and 4.376mm of CP length and 6.40sq.mm of CP size in E12 control also were dramatically reduced with 34% and 50% separately to be 2.9mm and 3.26sq.mm in ethanol-treated groups. In conclusion, ethanol exposure induces CP morphological changes in the developing brain. Herein, this study suggests the CP as a pharmaceutical target for neurodevelopmental diseases. The actin cytoskeleton provides structure and stability to the cell. When changes in cell shape is required, actin takes dynamic forms that travel at specific velocities. Dendrites are specialized parts of neurons which require both stability to maintain the thin, branched dendritic tree and flexibility to explore the environment. It raises the question about the cytoskeletal adaptations in dendrites which could contribute to both stability and flexibility. Super resolution imaging has revealed the presence of actin rings in dendrites contributing to structural stability. Though actin remodeling is known to underlie dendritic spine plasticity, the dynamic population of actin in dendritic shafts remains understudied. In this study, we find that F-actin is not homogeneously distributed in dendrites. Higher intensities of signals are found intermittently along the dendrites, which we named actin clusters. These actin clusters are dynamic, propagating at a specific velocity and they are bidirectional. This dynamic actin population is independent of microtubule. Interestingly, these dynamic actin clusters, when stalled, mark the future dendrite branching sites. In existing terminal dendrites, more actin clusters in retrograde propagation are found during dendrite retraction while more anterograde propagation events are detected in extending dendrites. Expressing actin G15S mutant, which causes imbalance in polymerization and depolymerization, reduces the number of dynamic actin clusters. By employing a small scale screening, we find that Tsr, the Drosophila homologue of an actin remodeling protein called Cofilin, is involved in regulation of these dynamic actin clusters. Knocking down tsr reduces dynamic actin clusters which in turn reduces formation of new branches and extension and retraction of existing branches. In summary, our study sheds light on the function and regulation of novel dynamic actin clusters in dendrites. The fruit fly "Drosophila melanogaster" has powerful genetics exploit against most contrary and diseconomical research such as the neurodegenerative diseases. Drosophila model of Alzheimer's Disease (AD) facilitates to identify the different signaling pathways associated with AD. Drosophila Miro, a mitochondrial outer membrane protein plays a key role in mitochondrial axonal transport and mutation in Miro cause mitochondrial morphological and axonal transport defects and ultimately led to onset of neurodegeneration. Furthermore, AD causing genes, Appl and Tau plays a key role in mitochondrial axonal transport process which is one of the pathologies of AD. The interaction of Miro with AD genes in the process of mitochondrial axonal transport is not well understood yet. Consequently, to find out the role of Miro in Alzheimer's disease and its possible interaction with AD genes in Drosophila the present study was conducted. To examine the genetic interaction, Drosophila Miro was co-expressed with AD genes by using pan-retinal GMR-GAL4. Neurites outgrowth and extension are critical for the precise connection between neurons and their target cells during neural development. Guidance cues act on guidance receptors at the surface of growth cones to regulate the underlying cytoskeleton dynamics. Besides the four well-known families, Netrin, Slit, Ephrin and Semaphorin, classic morphogens including Sonic hedgehog (Shh), bone morphogenetic proteins (BMPs), and Wnts, can also guide axons. However, when axons navigate their way in vivo, at every choice point they are probably confronted with several different signals and many remain to be learned how multiple signals are integrated by the growth cones to make the correct decisions on path-finding.
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We examined that down-regulation of Miro enhanced the rough eye phenotype associated with AD flies. Further, RT-qPCR showed that AD genes such as Appl and Tau expression level were altered in Miro overexpressing/Downregulating flies. Thus, on the basis of results it was concluded that Miro interacts with AD genes in Drosophila and it could be a new therapeutic target for AD disease. Neurites outgrowth and extension are critical for the precise connection between neurons and their target cells during neural development. Guidance cues act on guidance receptors at the surface of growth cones to regulate the underlying cytoskeleton dynamics. Besides the four well-known families, Netrin, Slit, Ephrin and Semaphorin, classic morphogens including Sonic hedgehog (Shh), bone morphogenetic proteins (BMPs), and Wnts, can also guide axons. However, when axons navigate their way in vivo, at every choice point they are probably confronted with several different signals and many remain to be learned how multiple signals are integrated by the growth cones to make the correct decisions on path-finding.
Through an unbiased genetic screen in C. elegans, we previously identified a Wnt-Frz/Ror-Dsh pathway involved in the regulation of RMED/V neurites outgrowth. Specifically, the RTK-like orphan receptor Ror2/CAM-1 functions as Wnt co-receptor in this process. In contrast to complete neurites loss in the full-loss-function cam-1(gm122) mutant worms, the cam-1(ks52) and cam-1(gm105) alleles with the majority of intracellular domain being disrupted display distinctive but much weaker RMED/V neurite outgrowth defect, suggesting that other signal components may facilitate the signal transduction from CWN-2 to DSH-1 together with CAM-1. To reveal the additional regulatory mechanism underlying CAM-1-mediated RMED/V outgrowth, we did yeast two-hybrid screen to seek the interacting partner of CAM-1 protein. From this screen, we identified additional signal receptors and downstream effectors involved in Wnt-Ror-Dsh-mediated neurite outgrowth. Detailed analysis is undergoing and corresponding results will be reported in this meeting. Disease (PD). Hypocretin/orexin, whose deficit is the main cause of narcolepsy, is involved in sleep/wake regulation. Since zebrafish is a suitable model for PD and sleep/wake behaviour, we evaluated the sleep/wake changes associated with alterations in the hypocretin (Hcrt) system in a PD zebrafish model. Material and methods: We challenged 2 dpf zebrafish larvae with 6-hidroxidopamine (6-OHDA) during 72 hours using WT and Tg(Hcrt:EGFP) lines. Dopaminergic and Hcrt neurones were examined and quantified by anti-tyrosine hydroxylase (TH), anti-GFP immunostaining and confocal imaging. TH neurons and Hcrt receptor were also observed by in situ hybridisation. Locomotor activity during day and night was measured with an automated tracking video system (TrackFish).
Results: The number of expressing TH (protein and mRNA) and Hcrt neurons decreased after 6-OHDA. The diencephalic 5-6-11 groups of aminergic cells, which resemble the mammalian substantia nigra, were sensitive to 6-OHDA. We found defects in zebrafish locomotor activity, i.e. distance travelled and swimming speed and sleep/wake pattern. Locomotion, but not number of TH neurons, improved after two-day recovery following 6-OHDA.
Discussion: Results suggest that 6-OHDA induces a behavioural disorder in zebrafish larvae. Alterations may arise from a reduced 5-6-11 dopaminergic population and/or be secondary to the reduced number and activity of Hcrt neurons.
Funding In the adult mouse brain, the subventricular zone (SVZ) of the lateral ventricle produces immature neuroblasts that migrate along the rostral migratory stream (RMS) to the olfactory bulb (OB), where they integrate as interneurons in the existing cellular network. The bulk of the SVZ niche develops from the lateral ganglionic eminence (LGE), which during embryonic development also generates medium spiny neurons and contributes to the formation of the amygdala. The molecular program that determines the fate and number of the cells generated in this region is currently less well understood.
We used the Gsh2-Cre mouse line to conditionally remove the transcription factor Zeb2 from the LGE during embryonic life. In the mutant, proliferation in the SVZ was reduced leading to a decrease in neurons arriving in the OB. As a result, the mutant OBs appeared smaller and disorganized at postnatal day 5. Tracing of early postnatally generated OB interneurons by electroporation revealed a severe defect in migration to the OB, which could be restored by re-introducing full length Zeb2. Transcriptome profiling of Zeb2 KO cells isolated from the young postnatal SVZ clearly indicated an increased striatal interneuron gene expression profile at the expense of medium spiny neuron markers. In particular Sox6, a transcription factor that is absent from most olfactory lobe
